agrees well with classification based on the spatial distribution of ON and OFF subregions within cells' receptive fields (Dean and Tolhurst 1983; Priebe et al., 2004; Mata and Ringach 2005; Priebe et al., 2004; Bardy et al., 2006) .
The analysis of extracellular responses has provided evidence for the separation of cell types into simple and complex groups, but what is the mechanism that generates their differing spiking patterns? Intracellular recordings have shown that in response to moving sinusoidal gratings the membrane potentials of both simple and complex cells exhibit an oscillating response component (V 1 ) and a phase-invariant voltage depolarization (V 0 ) (Priebe et al., 2004) . The phase-invariant depolarization and the amplitude of the oscillatory component both increase with increasing contrast. Furthermore, in complex cells the depolarization associated with the phase-invariant response component has a higher contrast gain than the voltage modulation Ferster, 1997, 2000; Anderson et al., 2000) . Contrast adaptation generates a phase-invariant hyperpolarization accompanied by a smaller reduction in the amplitude of the voltage modulation at the stimulus frequency Ferster, 1997, 2000; Sanchez-Vives et al., 2000) . However, neither stimulus contrast nor adaptation appears to affect the absolute spike threshold (Anderson et al., 2000; Carandini and Ferster, 2000) . Mechler and Ringach (2002) demonstrated that even if the V 1 /V 0 ratio is unimodal, the F 1 /F 0 ratio can be bimodal because of the highly non-linear relationship between the membrane potential and spiking output. Priebe et al. (2004) tested this hypothesis by comparing V 1 /V 0 and F 1 /F 0 ratios from intracellular recordings in cat cortex. They confirmed that the V 1 /V 0 ratio was unimodal, while the F 1 /F 0 ratio was bimodal. The differences between the intracellular and spiking distributions could be fully explained by the non.
In the present paper we test some predictions of the spike-threshold hypothesis by measuring the F 1 /F 0 ratios of cells in the cat primary visual cortex during two experimental manipulations. First, we altered the contrast of the grating stimulus, and second we adapt the cells using prolonged high-contrast motion stimulation. . Due to the nonlinear effect of the spike threshold, both stimulus manipulations are expected to generate an increase in the F 1 /F 0 ratio of the Page 4 of 42 spiking responses of complex cells. A far smaller effect would be expected in simple cells because the intracellular membrane potential is in a compressive range where changes in the effective spike threshold should have minimal effects (Mechler and Ringach 2002) . Tolhurst and Dean (1990) measured F 1 /F 0 ratios for five simple cells in area 17 of the cat that were stimulated by moving gratings of different contrasts and reported that F 1 /F 0 ratios changed very little with contrast, but they did not present any complex cell data. We recorded from 205 neurons located in area 17 and 18 of cat primary visual cortex and show that cells defined as complex became more phasesensitive as contrast declined, but the phase-sensitivity of remained unchanged across contrasts.
Furthermore, complex but not simple cells became more phase-sensitive following contrast adaptation.
Materials and Methods

Anaesthesia and surgical procedures
Nine cats of both sexes were prepared as described previously . Briefly, single unit recordings were made from areas 17 and 18 in anaesthetized and paralysed cats. Initially, the trachea and right cephalic vein were cannulated under ketamine HCl (20mg/kg, I.M.) anesthesia. Further surgery was performed with high halothane doses (1-2%).
Anesthesia during unit recordings was provided by inhaled halothane (0.5%) and a 2:1 ratio of N 2 O and O 2 . The level of anaesthesia was monitored by recording electrocardiograms and electroencephalograms. All methods regarding the animal preparation were approved by the animal ethics committee of the Australian National University.
Extracellular Recordings and Visual Stimuli
Extracellular recordings were made with lacquer coated tungsten microelectrodes (Fredrick Haer & Co, Bowdoinham, ME) that were driven by a piezoelectric drive (Burleigh inchworm and isolated, amplified and filtered, then acquired with a CED1401 interface and Spike2 software sampled at 40 kHz (Cambridge Electronic Designs, Cambridge, UK).
After the dominant eye and receptive field location of each neuron had been determined, the non-dominant eye was covered and testing was performed with visual stimuli produced by a VSG Series 2/5 stimulus generator (Cambridge Research Systems, Cambridge, UK), and presented on a calibrated monitor (Eizo T662-T, 100 Hz refresh, 1024 by 768 pixels) at a viewing distance of 57 cm. Sine-wave gratings were presented in a circular aperture surrounded by a gray of mean luminance (Lum; 50 cd/m 2 ). well as the preferred orientation/direction, spatial frequency (SF) and temporal frequency (TF) were determined by calculating on-line tuning functions using 100% contrast gratings. Offline, SF and TF tuning curves were fit using a least-squares algorithm to a skewed-Gaussian function:
where R x is the response at TF or SF x; A controls the amplitude; x pref is the cell's preferred TF or SF, at which the peak spiking rate A occurs; B is the bandwidth; C controls the skew of the curve;
and R Spont is the spontaneous activity.
Receptive field size was determined in two ways: (1) a circular patch of moving grating centered on the middle of the RF was expanded in size to find the diameter that produced the largest response; and (2) an annulus of moving grating was centered on the RF and the diameter of the empty center was decreased until spiking responses could just be elicited, thus indicating the edge of the excitatory RF. The first measure found the diameter at which the response saturated, while the second method found the outer boundary of the excitatory RF. Both measures usually agreed, but when they differed the result from method 2 was used to set the stimulus size.
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The experimental stimuli were sine-wave gratings of optimal orientation, SF, and TF presented in a circular aperture the size of the classical receptive field. Non-adapted contrast response functions were collected by presenting each contrast (4, 8, 12, 16, 24, 32, 48, 64, 82, 100%) in random order for 1 s or 0.5 s tests (10 repetitions) interleaved with 4 s of mean luminance.
A 3-minute recovery period was left between collecting the data for every contrast response function. For adapted contrast response functions, an adapting stimulus was presented for 60 s followed by 0.5 s tests (aforementioned contrast levels for 10 repetitions) interleaved with 4s adaptation top-ups. The default contrast for the adapting stimulus was 32%, but lower (16%) or higher (100%) contrasts were used if the contrast response function produced following 32% adaptation was very compressed or changed very little, respectively. 
Control Experiments
Previous research has shown that the RF size and SF tuning of macaque V1 neurons can change with contrast (Sceniak et al. 2002; Sceniak et al. 1999 ). In our main experiment the aperture size of the stimulus was fixed across contrasts. Therefore we also wanted to determine how F 1 /F 0 ratios change with contrast when the stimulus size as well as SF 
Histology
At the end of recording sessions electrolytic lesions were placed (40µA, 10sec, electrode positive) 2, 4 and 6 mm below the brain surface at a location displaced 3mm medially from the recording site. This procedure generated clear lesions that could be correlated for depth with the recording tracks, which were clearly visible in all preparations. Small physical lesions were produced at the bottom of each track using the method of Crowder et al. (2006) to allow accurate localization of the deepest cell location. Lesions were not made at every recording site because this was found to greatly reduce the recording quality of the electrode. Animals were given a lethal dose of pentobarbitone sodium (100 mg/kg) and immediately perfused transcardially with saline (0.9%) followed by 10% formol saline. Brains were extracted and processed in the standard fashion . Sectioned tissue was examined using light microscopy to confirm the locations of electrode tracks.
Results
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We recorded from 205 single units in areas 17 (n = 122) and 18 (n = 83) of cat primary visual cortex that were stimulated with sine-wave gratings inside circular apertures the size of each cell's classical receptive field (see Materials and Methods). Optimally oriented gratings were moved in the direction that generated the strongest response. Our electrode penetrations were tangential to the cortical surface and histological analysis revealed that all cortical layers were represented in our sample.
Simple cell responses depend on the spatial-phase (or location) of the stimulus while complex cell responses are spatial-phase-invariant (Movshon et al. 1978a,b) . Here we classify simple and complex cells based on the ratio between the first Fourier coefficient (F 1 ) and mean spiking responses (F 0 ) to moving sine-wave gratings (Skottun et al. 1991) . F 1 /F 0 ratios greater or less than one indicate simple or complex cells, respectively. We classified a cell as simple or complex based on its response to 100% contrast gratings.
F 1 /F 0 ratio and stimulus contrast
Spike density functions plotting the responses of a typical simple cell to stimulation at four contrasts are shown in Figure 2A . At all tested contrasts the cell shows highly oscillatory responses with bursts of spikes that coincide in time with the fundamental temporal frequency of the stimulus. Figure 2B shows that there is no consistent change in the F 1 /F 0 ratio between contrasts, suggesting that contrast has no influence on this cell's classification. The response of a complex cell to four contrasts is shown in Figure 2C . This cell also shows oscillatory responses at the F 1 frequency, but at high contrasts they are small relative to the mean response (F 0 ). Note that as contrast decreases, the amplitude of the oscillations remains quite steady but the relative amplitude of the F 0 component decreases. Consequently, the F 1 /F 0 ratio increases with decreasing contrast, such that this particular cell had an F 1 /F 0 ratio of 0.05 at maximum contrast but a ratio of 0.76 when the contrast was 8% (Fig. 2C,D) .
In this section, we assessed the responses of 22 simple and 159 complex cells using sinewave gratings of different contrasts. The mean F 1 /F 0 ratios across simple cells are shown by the solid triangles in Figure 3A . Changes in contrast did not significantly alter the mean F 1 /F 0 ratios of the simple cell population (two way ANOVA, p>0.92). On the contrary, the complex cell population showed a clear trend towards increased F 1 /F 0 ratios at lower stimulus contrasts (solid circles; Fig. 3A ). For complex cells, there was a significant relationship between contrast and F 1 /F 0 ratio (two way ANOVA, p<<0.001). F 1 and F 0 values were also examined separately for both complex and simple cells, as shown in figure 3B and C, respectively. For complex cells, the average normalized F 0 values (solid squares; Fig. 3B ) increased with increasing contrast in a sigmoid-like fashion that is typically observed in studies of contrast adaptation (e.g. Crowder et al. 2006; Ohzawa et al. 1982 Ohzawa et al. , 1985 . The This population data was used to generate the plots in Figure 3 . For complex cells, there is a clear trend towards higher F 1 /F 0 ratios at lower contrasts (population migrates above the line of equality as contrast declines). Note that at some test contrasts a few cells that had been classified as simple at 100% contrast had an F 1 /F 0 ratio below one. For all but one of these points, the reduced ratio did not fall outside the SEM error bars of the other nine contrasts tested, and therefore was not a significant trend.
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Prolonged exposure to moving gratings generates contrast adaptation in the great majority of neurons in the primary visual cortex (Ohzawa et al. 1982 (Ohzawa et al. , 1985 Crowder et al, 2006) . This is manifest as a reduction in firing rate to most test contrasts, particularly those at low values.
Perceptually, the impact of adaptation is to reduce the apparent contrast of the stimulus (Blakemore et al. 1973; Hammett et al. 1994) . Given that our previous data showed that low contrasts lead to higher F 1 /F 0 ratios, we examined whether contrast adaptation could increase F 1 /F 0 ratios. That is, does contrast adaptation increase the phase-sensitivity of cells in a similar way as lowering stimulus contrast?
Adapted contrast response functions were obtained using a top-up contrast adaptation protocol (see Materials and Methods). The F 1 /F 0 ratios of simple and complex cells following contrast adaptation are shown as empty triangles and circles in Figure 3A , respectively. When in the adapted state, simple cells did not significantly change their F 1 /F 0 ratios for any test contrast ( Fig.   3A ; two way ANOVA, p > 0.22). However, complex cells showed significant increases in their F 1 /F 0 ratios following adaptation for most test contrasts ( Fig. 3A ; two way ANOVA, p << 0.001).
Note that for the lowest test contrast (4%) there is not an increase in F 1 /F 0 ratio after adaptation, suggesting a saturation effect. following contrast adaptation (Fig. 3D) contrast. However, it is evident that the population distribution of simple and complex cells can change markedly depending on the conditions under which the F 1 /F 0 ratio is calculated. In Figure   6A -C we plot histograms of cell count against F 1 /F 0 ratio for 77 neurons from which F 1 /F 0 ratios were calculated under three conditions: unadapted with a 100% test contrast stimulus (Fig. 6A ), unadapted using a 12% test contrast stimulus (Fig. 6B) , and using a test contrast of 12% following adaptation to 32% contrast (Fig. 6C) . At 100% test contrast there is a clear over-sampling of complex cells, but 8 (10%) simple cells are evident at F 1 /F 0 ratios greater than unity. When the F 1 /F 0 ratios were calculated from responses collected with a 12% test contrast the overall distribution shifts towards higher ratios, and the increases to 13 (17%; Fig. 6B ). Finally, when the F 1 /F 0 ratio is calculated at the same low test contrast but with the neurons in an adapted state, we see a large shift towards F 1 /F 0 ratios >1 (34 cells, 44%). Thus, when tested at relatively low contrast and in an adapted state, 26 neurons previously categorised as complex cells . A similar, albeit weaker, trend was evident when a 32% test contrast was used (Fig. 6D-F , n = 126). The population shift towards more with lower contrast and with adaptation to 32% contrast is evident even though the effect at 32% contrast is smaller than with a 12% test contrast (compare Figs. 3 and 6 ). Sceniak et al. (1999) have demonstrated that the extent of spatial summation in macaque V1 neurons shrinks at high contrasts. Furthermore, although the preferred SF does not change with contrast, SF tuning bandwidth is narrower at low contrasts (Sceniak et al. 2002) . In our main experiment the stimulus aperture size was fixed across contrasts. Therefore it was reasonable to ask if F 1 /F 0 ratios would still increase with decreasing contrasts if parameters for each test grating (aperture size, SF, TF) were optimized for that contrast.
Influence of stimulus parameters
We analysed data from 24 area 17 neurons whose RF size, SF tuning, and TF tuning were tested at 8, 16, and 100% contrast. Consistent with the findings of Sceniak et al. (1999 Sceniak et al. ( , 2002 , the size of the classical receptive fields decreased with increasing contrast (p < 0.021, one way ANOVA), and the preferred SF (X pref , see Materials and Methods) did not vary with contrast (p > 0.49, one way ANOVA). Figure 7A plots F 1 /F 0 ratios generated by testing with 8% (filled circles) and 16% (empty circles) contrast as a function of F 1 /F 0 ratios generated using 100% contrast. For this graph, the grating parameters of aperture size, SF and TF were constant across contrasts, and were set by values obtained from 100% contrast test stimuli. Most points (65%) are above the line of equality indicating that, similar to the main data set, F 1 /F 0 ratios tend to increase with decreasing contrasts. The data plotted in figure 7B was obtained using optimal aperture sizes, SFs and TFs for each contrast. Again, most points (71%) are above the line of equality indicating that F 1 /F 0 ratios tend to increase with decreasing contrasts. A two way ANOVA was used to look at the effects of contrast and grating parameter optimization on F 1 /F 0 ratios that had been normalized to the 100%
test. This analysis revealed that F 1 /F 0 ratios increase significantly with decreasing contrasts (p < 0.022), and this effect did not depend on whether grating parameters were optimized for each contrast (p > 0.26).
To further examine the effect of stimulus size on F 1 /F 0 ratio we presented each cell with gratings of constant contrast, SF, and TF, but at three different aperture sizes. Only neurons whose classical receptive field size increased monotonically with decreasing contrast were included in this analysis. Large medium and small aperture sizes were the RF sizes obtained with 8%, 16% and 100% contrasts, respectively. Figure 7C plots F 1 /F 0 ratios calculated from firing in response to the large aperture size on the abscissa, and F 1 /F 0 ratios calculated from firing in response to the medium (solid symbols) and small (empty symbols) aperture sizes on the ordinate. This experiment was repeated using three contrasts (circles: 4%; squares: 8%; triangles: 16%). Stars represent centroids of the distributions for the medium (solid) and small stimulus sizes (empty), respectively.
A two way ANOVA using aperture size and contrast as variables revealed that changes in aperture size (p < 0.93) did not produce consistent changes in F 1 /F 0 ratios at any contrast (p < 0.76). Also note that at a given contrast the increased aperture size generated increased firing rates. A two way ANOVA using size and contrast as variables revealed that firing rate increased with both contrast (p < 0.0003) and aperture size (p << 0.01). Therefore, for a particular contrast the F 1 /F 0 ratio was stable, even if the firing rate was adjusted by changing stimulus size. Figure 8 summarizes the results of the second independent analysis which compared measured F 1 /F 0 ratios with those produced by chance alone (see Methods). Figures 8A and B show the spike count plotted against complex cell F 1 /F 0 ratios when the stimulus gratings had contrasts of 4% and 100%, respectively. As expected, across the population, 100% contrast stimulation elicited a greater number of spikes during the stimulus period than did 4% contrast. The shaded area represents the middle 95% of the distribution of F 1 /F 0 ratios expected from different numbers of randomly timed spikes during the stimulus interval. Interestingly, the mean value of the F 1 /F 0 ratio is predicted to increase as the spike count decreases even though the same random process is used to assign spikes. Thus, even a random process could produce increased F 1 /F 0 ratios as contrast (and hence the spike count) is decreased. For a real effect to be present, increases in F 1 /F 0 at low contrasts must be larger than predicted by our stochastic simulations (we will therefore term these ratios significant). In fact, at 4% contrast 67% of cells had significant F 1 /F 0 ratios, indicating that for most cells the increase in F 1 /F 0 at low contrasts could not be accounted for by chance alone. At that had significant F 1 /F 0 ratios at 100% contrast (Fig. 8A,B squares) remained outside the shaded region at 4% contrast.
Spike count analysis
We then reconsidered the effects of our stimulus manipulations if we only include the significant F 1 /F 0 ratios. Figure 8C plots the average F 1 /F 0 ratio at different contrasts using only complex cells that were shown to have significant F 1 /F 0 ratios. As in figure 3A , solid circles show average non-adapted F 1 /F 0 ratios at different contrasts, and empty circles show average F 1 /F 0 ratios following contrast adaptation. The shape of this curve is qualitatively similar to the one plotted in figure 3A , however it is shifted upwards towards higher F 1 /F 0 ratios. Interpretation of this result must be tempered with common sense. The responses of complex cells to high contrasts (which elicit high spike counts) are expected to be phase-invariant, and therefore many bona fide complex cells with insignificant F 1 components at high contrasts have been removed using the spike count criteria. Because of the restrictive nature of the spike count criteria we believe that it serves as a compliment to, rather than a replacement for, the previous analysis.
To further show that low spike counts could not explain the higher observed F 1 /F 0 ratios observed at low contrasts we re-examined our control data in which increased spike counts were produced by larger size stimuli with the same contrast. Figure 8D plots spike count against complex cell F 1 /F 0 ratios for contrasts of 4% (white), 8% (grey), and 16% (black) with small (circles), medium (diamonds), and large (squares) aperture sizes. Spike count was poorly correlated with F 1 /F 0 ratio for 4% (R 2 = 0.010), 8% (R 2 = 0.012), and 16% (R 2 = 0.15) contrasts, which demonstrates that F 1 /F 0 ratios have little dependence on spike count for a fixed contrast.
Discussion
Here we show that cells in the primary visual cortex classed as complex be in response to low contrast stimuli and following contrast adaptation. The contrast and adaptation effects we observe can be predicted from previous intracellular recording data and the spike threshold model Ferster, 1997, 2000; Anderson et al., 2000; Mechler and Ringach, 2002; Priebe et al., 2004) . Intracellular recordings have shown that the modulation ratio of the membrane potential (V 1 /V 0 ) is unimodal, but skewed towards low V 1 /V 0 ratios (Priebe et al., 2004) . Aspiking modulation ratios (F 1 /F 0 ) arises the nonlinear relationship between membrane potential and firing rate produced by the spike threshold (Mechler and Ringach, 2002; Priebe et al., 2004) .
Importantly, the V 0 of complex cells show stronger contrast gain than the V 1 , and contrast adaptation preferentially decreases the V 0 , while the V 1 is barely affected Ferster, 1997, 2000; Sanchez-Vives et al., 2000) . The spiking data for the complex cell in figure 2C (see also Fig. 3B ) also indicates that decreasing contrast affects the F 0 much more than the respectively (Chance et al. 1999; Tao et al. 2004) . However, circuitry is not the primary concern of the present paper because both models have the net effect of pooling signals with different spatial phases. Furthermore, both models must include a transformation from membrane potential to spike rate. Moreover, it has been shown recently that phase-sensitivity of complex cells in cat primary visual cortex is influenced by feedback signals from the postero-temporal visual cortex, and by the stimulus encroaching into the suppressive extra-classical receptive field surround (Bardy et al.
From our finding that F 1 /F 0 ratios of complex cells increase at low contrasts and after adaptation we predict that the spatially homogenous receptive fields (i.e. spatially overlapping ON/OFF sub-regions) of complex cells may develop more distinct ON and OFF sub-regions at low contrast and following adaptation. That is, the spatial structure of the classical receptive field of complex cells at low contrasts might more closely resemble the spatial structure of simple cells.
Using sparse noise stimuli, Priebe et al. (2004) showed that cortical cells are more simple-like in their spiking responses than in their membrane potential responses. Manipulations such as lowering the contrast of the stimulus or contrast adaptation, which lower the mean membrane potential during stimulation so it is closer to the spike threshold, are expected to accentuate this effect. It will be interesting to test this prediction using reverse correlation stimuli with low contrasts or when the cells are in an adapted state. These techniques provide a direct measure of the spatial structure of cortical cell receptive fields (e.g. Priebe et al., 2004; Mata and Ringach 2005) . However, one pitfall of reverse correlation methods such as white-noise analysis is that the low spatial correlation of the stimulus usually produces low firing rates. Lowering the contrast of these types of stimuli would lower the firing rates even further, perhaps to levels where no spikes can be recorded. It will be a challenge in the future to develop reverse correlation stimuli that elicit responses robust enough that they can be used at low contrasts (but see Touryan et al. 2005) . Intracellular recording techniques could also be used to monitor changes in the synaptic input at low contrasts and after adaptation directly (e.g. Priebe et al. 2004) .
Implications for Cortical Architecture
The finding that the F 1 /F 0 ratios of the units classified as simple cells did not show any contrast or adaptation dependence suggests that these cells might form a distinct cell class. Recent data from cat cortex combining receptive field mapping and intracellular labelling techniques has conclusively shown that simple cells defined as having separate ON and OFF subregions reside in layer 4 and the upper part of layer 6 (Martinez et al., 2005) .Using F 1 /F 0 ratios to classify simple and complex cells at 100% contrast, we found that
Functional Considerations
The distribution of contrast levels in natural images peaks at low contrasts: 0%-25% (Balboa and Grzywacz 2000; Chirimuuta et al. 2003; Ruderman and Bialek 1994; Tadmor and Tolhurst 2000; Vu et al. 1997 ). Our present results show that the phase-sensitivity of complex cells increased substantially at these contrasts. Moreover, cortical cells rapidly adapt to the prevailing contrast, so under natural viewing conditions it can be expected that most neurons will be in an adapted state, which we show increases phase-sensitivity even further. Therefore, we predict that the primary visual cortex is dominated by cells with phase-sensitive response properties when viewing scenes containing naturalistic contrast distributions. This shift to simple-like responses may be advantageous because under certain circumstances simple cells may transmit information at faster rates and carry more edge-like or line-like information than complex cells Reich et al. 2001) . However, there is also evidence that simple and complex cells do not differ greatly in their ability to discriminate spatial features . Finally, it makes the most sense to consider the processing of natural visual scenes in an awake and freely behaving animal. Attention and behavioral state could strongly influence the activity of early visual cortex thereby altering the contrast and adaptation dependent effects observed in the present study (Kagan et al., 2002; McAdams and Reid, 2005) . responses that were termed significant based on the spike count analysis. Error bars denote SEM. D plots spike count against F 1 /F 0 ratio for complex cells tested with the control protocol where stimulus size was varied in three steps between the largest and smallest receptive field diameters obtained for each cell but contrast was held constant. Cells were stimulated with different contrasts 4% (white), 8% (grey), and 16% (black) contrasts at small (circles), medium (diamonds), and large (squares) stimulus sizes. As in A and B, the grey area represents the central 95% of the probability distributions of F 1 /F 0 produced by randomly distributed spikes, but is narrower since these tests were performed for 32
repetitions. F1/F0 ratios that fell outside or inside the grey region at 100% are denoted by squares and Xs, respectively, in both A and B. C shows the relationship between contrast (abscissa) and F1/F0 ratio (ordinate) for only the non-adapted (filled circles) and adapted complex (empty circles) responses that were termed significant based on the spike count analysis. Error bars denote SEM. D plots spike count against F1/F0 ratio for complex cells tested with the control protocol where stimulus size was varied in three steps between the largest and smallest receptive field diameters obtained for each cell but contrast was held constant. Cells were stimulated with different contrasts 4% (white), 8% (grey), and 16% (black) contrasts at small (circles), medium (diamonds), and large (squares) stimulus sizes. As in A and B, the grey area represents the central 95% of the probability distributions of F1/F0 produced by randomly distributed spikes, but is narrower since these tests were performed for 32 repetitions. 97x109mm (600 x 600 DPI) 
